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Schematic

FLUKA

• Many good tools for activation and radiation estimates
• Geometrically limitations in producing more complex geometry
(new baffle design)
• Poor estimation for hadron electroproduction in our targets

HOWTO

• Use GEANT4 as a source
• Input manually a source in FLUKA
• Use FLUKA tools and cross sections for energy deposition,
activation, etc.
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FLUKA activation (from FLUKA presentation)

Input options - Overview 
Input card:  RADDECAY 
 requests simulation of decay of produced radioactive nuclides and allows to 

modify biasing and transport thresholds (defined with other cards) for the 
transport of decay radiation 

Input card:  IRRPROFI 
 definition of an irradiation profile (irradiation times and intensities) 
Input card:  DCYTIMES 
 definition of decay (cooling ) times 

 
 

 
 
Input card:  DCYSCORE 
 associates scoring detectors (radio-nuclides, fluence, dose) with different cooling 

times 
Input card:  AUXSCORE 
 allows to associate scoring estimators with dose equivalent conversion factors 

or/and to filter them according to (generalized) particle identity 

4 

etc. 

… 

… 1h 8h 1d 7d 

Index:  1    2    3                                    4    … 
-200d 
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FLUKA activation (from FLUKA presentation)

Particle Types 

 Name Number Units Description 

DOSE 228 GeV/g Dose (energy deposited per unit mass) 

DOSE-EQ 240 pSv Dose Equivalent (AUXSCORE) 

ACTIVITY 234 Bq/cm3 Activity per unit volume 

ACTOMASS 235 Bq/g Activity per unit mass 

SI1MEVNE 236 cm-2 Silicon 1 MeV-neutron equivalent flux 

HADGT20M 237 cm-2 Hadrons with energy > 20 MeV 

5 
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FLUKA source (from FLUKA presentation)

22 

... 
      NPFLKA = NPFLKA + 1 
* Wt is the weight of the particle 
      WTFLK  (NPFLKA) = ONEONE 
      WEIPRI = WEIPRI + WTFLK (NPFLKA) 
* Particle type (1=proton.....). Ijbeam is the type set by the BEAM 
* card 
*  +-------------------------------------------------------------------* 
*  |  (Radioactive) isotope: 
      IF ( IJBEAM .EQ. -2 .AND. LRDBEA ) THEN 
         IARES  = IPROA 
         IZRES  = IPROZ 
         IISRES = IPROM 
         CALL STISBM ( IARES, IZRES, IISRES ) 
         IJHION = IPROZ  * 1000 + IPROA 
         IJHION = IJHION * 100 + KXHEAV 
         IONID  = IJHION 
         CALL DCDION ( IONID ) 
         CALL SETION ( IONID ) 
*  | 
*  +-------------------------------------------------------------------* 
*  |  Heavy ion: 
      ELSE IF ( IJBEAM .EQ. -2 ) THEN 
         IJHION = IPROZ  * 1000 + IPROA 
         IJHION = IJHION * 100 + KXHEAV 
         IONID  = IJHION 
         CALL DCDION ( IONID ) 
         CALL SETION ( IONID ) 
         ILOFLK (NPFLKA) = IJHION 
*  |  Flag this is prompt radiation 
         LRADDC (NPFLKA) = .FALSE. 
*  |  Group number for "low" energy neutrons, set to 0 anyway 
         IGROUP (NPFLKA) = 0 
*  | 
*  +-------------------------------------------------------------------* 
*  |  Normal hadron: 
      ELSE 
         IONID = IJBEAM 
         ILOFLK (NPFLKA) = IJBEAM 
*  |  Flag this is prompt radiation 
         LRADDC (NPFLKA) = .FALSE. 
*  |  Group number for "low" energy neutrons, set to 0 anyway 
         IGROUP (NPFLKA) = 0 
      END IF 
*  | 
*  +-------------------------------------------------------------------* 
... 

Source routine - 3 
increase pointer in FLKSTK 

weight of particle (if ≠ 1 biased source) 
total weight of primaries (don’‛t change)  
  

Definition of particle type 
 
- The template sets the type 
of particle equal to the one 
defined by the BEAM card 
(and HI-PROPE, if used).  
 

- Whichever valid particle 
type can be set inside the 
source (may be different 
event by event) 
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Plan

What I am planning (open to discussion)

• Use GEANT4 as a source and background estimation
• Build a graphical database to better understand the weights of
different process for Activation (FLUKA) see for example Link to
Shielding study
• Use FLUKA to fully estimate the activation and radiation
estimates

https://userweb.jlab.org/~zana/PREX/Neutron/html/
https://userweb.jlab.org/~zana/PREX/Neutron/html/
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Deuterium target ... Aluminum baffle

Energy distribution on first baffle

The following plots show:
Energy Flux on first baffle (⇐) + vertex from TG

Energy deposited in first baffle (⇐) + vertex from TG

Processes

Processes are:

Creator process for Flux

Depositing process for Energy deposited
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Deuterium target ... Aluminum baffle

Energy distribution on first baffle

The following plots show:
Energy Flux on first baffle (⇐) + vertex from TG

Energy deposited in first baffle (⇐) + vertex from TG

Processes

Processes are:

Creator process for Flux

Depositing process for Energy deposited
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Electron
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Gamma
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Positron
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Neutron
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Power on Coil from Neutron

PROBLEMS

• Radiation on coil dominated from PVDIS config and LD2 target
• FLUKA has really good estimates for neutron interaction, but
does a poor job on neutron electroproduction on LD2
• GEANT4 will need to have a user hitclass for neutron energy
deposited, but does a good job in producing neutrons

HOWTO

• Use GEANT4 as a source
• Input manually a source in FLUKA
• Use FLUKA tools and cross sections for energy deposition,
activation, etc.
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Power on Coil from Neutron

Neutron energy spectrum per electron on coil (from GEANT4)
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Power on Coil from Neutron
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Power on Coil from Neutron

Energy deposited by Neutron in the coils

• Total energy deposited in the coil ∼ 3KeV /e−

• At 50µA translates to ∼ 0.16W
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